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Introduction {#sec005}
============

The Diagnostic and Statistical Manual of Mental Disorders 5^th^ Edition (DSM-5), defines dementia as major Neurocognitive Disorder (NCD) which is characterised by an acquired, progressive deterioration of cognitive functions \[[@pone.0237677.ref001]--[@pone.0237677.ref003]\] that leads to impairment in the person's activities of daily living (e.g., bathing, talking, eating, shopping, paying the bills) \[[@pone.0237677.ref004]\] and neuropsychiatric symptoms such as agitation, depression and hallucinations \[[@pone.0237677.ref004]\]. Hence, majority of persons with dementia (PWD) are significantly dependent on the informal caregivers such as their family, relatives or friends for their care \[[@pone.0237677.ref005], [@pone.0237677.ref006]\].

According to the World Alzheimer\'s report in 2010, the cost of informal caregiving (e.g., unpaid care provided by families, informal caregivers and others) contributed almost 40 to 60 percent worldwide (US\$604 billion) of the total cost of dementia \[[@pone.0237677.ref007], [@pone.0237677.ref008]\]. In Singapore, the total cost of dementia was estimated to be SG\$532 million \[[@pone.0237677.ref009]\]. The mean annual cost of informal caregiving for PWD in Singapore was 1.7 times higher as compared to formal caregiving (SG\$44,530.55 versus SG\$25,654.11), which was largely contributed from the time informal caregivers spent with the PWD \[[@pone.0237677.ref010]\]. In addition, caregivers are often required to cope with the illness; where many are unfamiliar and are even unprepared to recognise the symptoms and adapt to the changes in behaviour of the PWD \[[@pone.0237677.ref011]\]. The role of caregiving involves bringing PWD for treatments, making decisions on their behalf; overseeing medications, paying for the expenses, liaising with various healthcare professionals, coping with PWD's behavioural problems etc., thus playing a very important role in the care plan for PWD \[[@pone.0237677.ref012]\]. Over a period of time, such responsibilities may result in financial burden and caregivers neglecting their mental and physical wellbeing thus reducing their quality of life \[[@pone.0237677.ref013], [@pone.0237677.ref014]\]. However, many of them remain filial and appreciate the positive sides of their role as they consider it their responsibility and duty to care for the PWD \[[@pone.0237677.ref015]\].

Thus, despite all the challenges, caregiving has been positively associated with a perceived sense of satisfaction, improved personal resilience, self- efficacy and a sense of purpose in life \[[@pone.0237677.ref012], [@pone.0237677.ref016], [@pone.0237677.ref017]\]. The positive aspect of caregiving (PAC) was defined as \"the gains or satisfaction resulting from the caregiving experience\" \[[@pone.0237677.ref017]\]. Studies have reported that in spite of the stress, almost 80% of caregivers experienced positive caregiving (e.g., personal growth, sharing activities, strengthened relationship with PWD, increase in self-esteem, and spirituality) \[[@pone.0237677.ref006], [@pone.0237677.ref017]--[@pone.0237677.ref020]\].

Lawton et al. \[[@pone.0237677.ref021]\] proposed a 2-factor model of caregiving appraisal and psychological well-being in caregiving experience whereby positive caregiving experiences that are perceived as rewarding serve as a coping mechanism against negative effects. Besides improving caregivers\' life satisfaction and quality of life, these components also influence their involvement in providing a better quality of care to the PWD \[[@pone.0237677.ref022], [@pone.0237677.ref023]\].

Within the caregiving experience, positive aspects seem to be influenced by several factors. David et al. \[[@pone.0237677.ref024]\] showed that socio-demographic differences among caregivers such as age, race, gender, education level, health and relationship status of the informal caregiver with the PWD play a role in the caregiving experiences. Caregivers are often women, usually spouse, who generally provide more hours of care and have reported higher physical burden, financial strain, depression symptoms and lower psychological wellbeing as compared to adult-child caregivers \[[@pone.0237677.ref025]\]. Specifically, wives and female adult-child caregivers have reported less positive experiences as compared to husband and male adult-child caregivers \[[@pone.0237677.ref026]\]. Baker and Robertson \[[@pone.0237677.ref027]\] reported that older age group male caregivers and lower family income caregivers had a more positive caregiving experience.

One widely used scale for measuring psychological benefits of caregiving among caregivers is the PAC scale \[[@pone.0237677.ref028]\]. A 11-item PAC scale was used in the initial REACH I project by Tarlow and colleagues, which was later found to be psychometrically valid through exploratory factor analysis (EFA), and confirmatory factory analysis (CFA). As such, they proposed the 9-item PAC scale, consisting of 2-factors (Self Affirmation; six items); (Outlook on Life; three items) and an overall PAC score. Both the 9-item and 11-item PAC scale have been used extensively in many countries \[[@pone.0237677.ref029]--[@pone.0237677.ref032]\]. A study by Siow et al. \[[@pone.0237677.ref031]\] assessed the validity and reliability of the 9- item PAC scale among a representative sample of caregivers of older Singaporeans adults with functional limitations. The 9-item PAC scale showed acceptable content and constructs high validity as well as cross-language reliability indices, similarly to other studies \[[@pone.0237677.ref012], [@pone.0237677.ref033]\].

Many studies \[[@pone.0237677.ref012], [@pone.0237677.ref017], [@pone.0237677.ref029], [@pone.0237677.ref032]\] have examined the relationship between PAC and its influence on caregivers well-being or role in providing care. However, the majority of these studies involved Western populations. Hence, there is a need for local studies to examine and recognize factors associated with PAC especially in a multi-ethnic country such as Singapore which can help to identify and provide insight into planning interventions for caregivers\' well-being. Thus, in view of these findings our study aims to (1) investigate the applicability of the 2-factor structure of the 9-item PAC scale among informal caregivers of PWD in Singapore; and (2) explore the different factors associated with PAC among primary informal caregivers providing care to PWD in Singapore.

Methods {#sec006}
=======

Participants and procedures {#sec007}
---------------------------

A total of 433 informal caregivers of PWD were approached from the Institute of Mental Health (IMH) as well as its satellite clinics, and Changi General Hospital (CGH) Singapore from January 2017 to December 2018. A total of 282 informal caregivers agreed to participate representing a response rate of 65%. Inclusion criteria of the study included: 1) Singapore citizens or Permanent Resident aged 21 years and above; 2) being the primary informal caregiver to a patient who has been formally diagnosed with dementia; 3) able to speak English, Chinese, or Malay language. Exclusion criteria included those who had difficulty understanding the informed consent and those who did not visit the PWD minimally at least once on a weekly basis.

Participants volunteered by responding to posters in the outpatient clinics or were referred by clinicians who were study team members. Sociodemographic information and a series of questionnaires were administered by study team members through a face to face interview. Upon completion of the questionnaires, participants were reimbursed with SGD 40 cash as an inconvenience fee.

The ethical approval for the study was approved by the National Healthcare Group Domain Specific Review Board in Singapore (reference number: 2016/00921). Written informed consent was obtained from all participants prior to their enrolment and appropriate measures were taken to ensure confidentiality and data privacy.

Translation and back translation {#sec008}
--------------------------------

The official language used in Singapore is English, however majority of the older generation are more fluent communicating in their native language such as Chinese or Malay. Hence, the 9-item PAC scale was translated into both Chinese and Malay language using a standard 'translation back-translation' technique \[[@pone.0237677.ref034]\]. The translation process started with translating the English items into written Chinese or Malay language by a bilingual research assistant, followed by back -translating the languages into the English items by another bilingual research assistant. Quality of the translations were checked by the principal investigator and co- investigators by assessing the similarity of the original set and the back-translated set of the English items as well as the grammatical and conceptual accuracy of the language items.

Instruments {#sec009}
-----------

### Sociodemographic questionnaire {#sec010}

Socio-demographic information comprising age, gender, ethnicity, marital status, educational level and hours of caregiving were collected using a structured questionnaire.

### The Positive Aspects of Caregiving (PAC) {#sec011}

The PAC is a 9-item validated instrument designed to measure the perceived positive aspects of caregiving \[[@pone.0237677.ref028]\]. Informal caregivers were asked to indicate their agreement with 9 statements about possible positive experiences associated with the caregiving. Each item began with the sentence \"Providing help to \[care recipient\] has...,\" followed with specific items such as \"made me feel useful\" and \"enabled me to develop a more positive attitude toward life.\" The subscale was measured by rating on a 5-point Likert scale, ranging from 1 (disagree a lot) to 5 (agree a lot). A higher score indicates a more positive caregiving experience. There were no reverse-scored items.

Statistical analyses {#sec012}
--------------------

CFA was conducted to test the model fit of the 9-item PAC to ensure validity among the informal caregivers of dementia patient in Singapore through the "lavaan" package under R software \[[@pone.0237677.ref035]\]. In the present study, a good model is described as 1) the comparative fit index (CFI) \> 0.95; and 2) the Tucker-Lewis index (TLI) \> 0.95; and 3) the root mean square error of approximation (RMSEA) \< 0.08 \[[@pone.0237677.ref036]\]. In addition, internal reliability was evaluated using Cronbach's alpha. Descriptive statistics were tabulated for the socio-demographics of the sample and other dependent variables. After controlling for confounding variables, multiple linear regression model was used to investigate the factors associated with PAC among the informal caregivers. Sociodemographic characteristics and socioeconomic status of informal caregivers, relationship with PWD, PWD's current living status, availability of domestic helper and attending formal training on caregiving were examined. Descriptive statistics and multiple linear regression were tabulated using the SAS 9.3. Statistical significance was reported at P \< .05 (2-tailed) throughout the study.

Results {#sec013}
=======

Sociodemographic characteristics of the participants are shown in [Table 1](#pone.0237677.t001){ref-type="table"}. A total of 282 participants comprising a majority of female caregivers (75.2%), of Chinese ethnicity (83%), ever married (72%), and with Secondary and below education (42.5%) constituted the sample. In terms of socioeconomic status, majority were employed (57.1%) and had a monthly income ranging from SGD 2,000 to SGD 5,999 (27.66%). Participants were mainly daughter caregivers (55.32%), currently living with the care recipient (70.21%) and did not have a domestic helper hired specifically for the care recipient (56.4%). In addition, most of the participants (75.9%) had not received any formal training on caregiving. Prior to further analysis, CFA was conducted to test if the factor structure proposed by the scale developer \[[@pone.0237677.ref028]\] fit our caregiver sample. Results suggested that the 2-factor structure showed an acceptable model fit--CFI = 0.992, TLI = 0.989, RMSEA = 0.091 (above 0.08 but still shows mediocre fit) \[[@pone.0237677.ref037]\]. The first factor consisting of 6 items was labelled as 'Self-Affirmation' with statements pertaining to affirmation of oneself in dementia caregiving. The second factor consisting 3 items was labelled as 'Outlook on Life'. The mean PAC factors scores among the informal caregivers for 'Self-Affirmation' was 23.34 (SD = 4.78), and for 'Outlook on Life' was 12.03 (SD = 2.56) ([Table 2](#pone.0237677.t002){ref-type="table"}). The average PAC was 35.37 (SD = 6.58). The internal reliability statistics (Cronbach's alpha) for the PAC, 'Self-Affirmation' and 'Outlook on Life' were 0.883, 0.873, and 0.785 respectively.

10.1371/journal.pone.0237677.t001

###### Socio-demographic characteristics.

![](pone.0237677.t001){#pone.0237677.t001g}

  Variables                                                                       Informal Caregivers (n = 282)
  -------------------------------------------- ---------------------------------- -------------------------------
  Age, mean ± SD                                                                  55.70 ± 11.84
  Gender, N (%)                                                                   
                                               Male                               70 (24.82)
                                               Female                             212 (75.18)
  Ethnicity, N (%)                                                                
                                               Chinese                            234 (83.0)
                                               Malay                              29 (10.28)
                                               Indian & Others                    19 (6.74)
  Marital status, N (%)                                                           
                                               Never married                      79 (28.01)
                                               Ever married                       203 (72.0)
  Education level, N (%)                                                          
                                               Secondary or below                 120 (42.6)
                                               'A' Level/Diploma/ Other diploma   73 (25.9)
                                               Degree or above                    89 (31.6)
  Employment status, N (%)                                                        
                                               Unemployed/ retired/ housewife     121 (42.9)
                                               Employed                           161 (57.1)
  Personal monthly income, N (%)                                                  
                                               \<SGD 2,000                        56 (19.9)
                                               SGD 2,000- SGD5, 999               78 (27.7)
                                               SGD 6,000 or above                 42 (14.9)
                                               Not applicable                     106 (37.6)
  Relationship with PWD                                                           
                                               Spouse                             43 (15.3)
                                               Son                                48 (17.0)
                                               Daughter                           156 (55.3)
                                               Others                             35 (12.4)
  Current living status with PWD                                                  
                                               Yes                                198 (70.2)
                                               No                                 84 (29.8)
  Domestic Helper hired specifically for PWD                                      
                                               Yes                                159 (56.4)
                                               No                                 123 (43.6)
  Formal training in Caregiving                                                   
                                               Yes                                68 (24.1)
                                               No                                 214 (75.9)

Continuous variables were listed as mean and standard deviation (SD); for categorical variables, they were presented as frequency and percentage.

The Singapore-Cambridge General Certificate of Education Advanced Level (A level); Singapore dollars (SGD); Persons with Dementia (PWD).

10.1371/journal.pone.0237677.t002

###### PAC factor scores among informal caregivers with PWD.

![](pone.0237677.t002){#pone.0237677.t002g}

                         Informal Caregivers                    
  ---------------------- --------------------- ------ --------- ---------
                                                      **Min**   **Max**
  **PAC**                35.37                 6.58   9         45
  **Self-Affirmation**   23.34                 4.78   6         30
  **Outlook on Life**    12.03                 2.56   3         15

Positive Aspect of Caregiving (PAC); Persons with Dementia (PWD).

The present study also examined the correlates of the overall PAC and those of the two factors (see [Table 3](#pone.0237677.t003){ref-type="table"}). Multiple linear regression results were tabulated after adjusting for confounding variables. The results showed that Malay informal caregivers (versus Chinese) were found to be significantly and positively associated with higher PAC (β = 2.94, 95% CI \[0.20 to 5.68\]) and 'Self-Affirmation' (β = 2.37, 95% CI \[0.38 to 4.36\]) scores. On the other hand, informal caregivers with Secondary or below education level (versus university and above) had higher PAC (β = 2.41, 95% CI \[0.31 to 4.51\]) and 'Outlook on Life' (β = 0.95, 95% CI \[0.13 to 1.76\]) scores. Similarly, informal caregivers with 'A' Level or Diploma education level (versus university and above) had higher PAC (β = 1.04, 95 CI \[0.20 to 1.88\]) scores. Those who had attended formal training in caregiving (versus no formal training) were associated with significantly higher PAC (β = 2.57, 95% CI \[0.65 to 4.49\]), 'Self-Affirmation' (β = 1.48, 95% CI \[0.08 to 2.87\]) and 'Outlook on Life' (β = 1.09, 95% CI \[0.35 to 1.83\]) scores. No significant associations were found between the PAC factors and informal caregivers' relationship with PWD.

10.1371/journal.pone.0237677.t003

###### Factors associated with PAC and informal caregivers sociodemographic variables.

![](pone.0237677.t003){#pone.0237677.t003g}

                                                   PAC     Self- Affirmation   Outlook on Life                                                               
  ------------------------------------------------ ------- ------------------- ----------------- ------ ------- ------- ------ ------ ------- ------- ------ ------
  **Age**                                          0.02    -0.07               0.11              0.72   0.01    -0.05   0.08   0.69   0.00    -0.03   0.04   0.85
  **Gender**                                                                                                                                                 
  Male                                             1.9     -1.54               5.34              0.28   1.63    -0.87   4.13   0.19   0.27    -1.06   1.6    0.69
  Female                                           Ref                                                  Ref                           Ref                    
  **Ethnicity**                                                                                                                                              
  Indian & Others                                  1.37    -1.88               4.61              0.41   0.81    -1.55   3.17   0.49   0.56    -0.69   1.82   0.38
  Malay                                            2.94    0.20                5.68              0.04   2.37    0.38    4.36   0.02   0.57    -0.49   1.63   0.29
  Chinese                                          Ref                                                  Ref                           Ref                    
  **Marital status**                                                                                                                                         
  Never married                                    -1.08   -2.99               0.82              0.26   -0.99   -2.38   0.39   0.16   -0.09   -0.83   0.65   0.81
  Ever married                                     Ref                                                  Ref                           Ref                    
  **Education level**                                                                                                                                        
  Secondary or below                               2.41    0.31                4.51              0.03   1.46    -0.07   2.99   0.06   0.95    0.13    1.76   0.02
  'A' Level/Diploma/ Other diploma                 2.15    -0.00               4.31              0.05   1.12    -0.45   2.68   0.16   1.04    0.20    1.88   0.02
  Degree or above                                  Ref                                                  Ref                           Ref                    
  **Employment status**                                                                                                                                      
  Unemployed/ retired/ housewife                   -0.79   -3.73               2.15              0.59   -0.24   -2.38   1.89   0.82   -0.55   -1.68   0.59   0.34
  Employed                                         Ref                                                  Ref                           Ref                    
  **Personal monthly income**                                                                                                                                
  Not applicable                                   1.98    -1.24               5.19              0.23   0.88    -1.46   3.21   0.46   1.10    -0.14   2.34   0.08
  SGD 2,000- SGD5, 999                             1.28    -1.12               3.68              0.29   0.48    -1.27   2.22   0.59   0.8     -0.13   1.73   0.09
  SGD 6,000 or above                               1.51    -1.45               4.48              0.32   0.44    -1.72   2.59   0.69   1.08    -0.07   2.23   0.07
  \<SGD 2,000                                      Ref                                                  Ref                           Ref                    
  **Relationship with PWD**                                                                                                                                  
  Others                                           1.05    -2.64               4.74              0.58   -0.04   -2.72   2.64   0.98   1.09    -0.34   2.51   0.14
  Son                                              0.55    -3.39               4.49              0.78   -0.28   -3.14   2.59   0.85   0.83    -0.69   2.35   0.29
  Daughter                                         1.11    -2.2                4.42              0.51   0.38    -2.02   2.79   0.75   0.72    -0.56   2.00   0.27
  Spouse                                           Ref                                                  Ref                           Ref                    
  **Current living status with PWD**                                                                                                                         
  Yes                                              0.29    -1.55               2.14              0.75   0.23    -1.10   1.57   0.73   0.06    -0.65   0.77   0.87
  No                                               Ref                                                  Ref                           Ref                    
  **Domestic Helper hired specifically for PWD**                                                                                                             
  Yes                                              -0.28   -1.91               1.35              0.74   -0.22   -1.41   0.96   0.71   -0.06   -0.69   0.58   0.86
  No                                               Ref                                                  Ref                           Ref                    
  **Formal training in Caregiving**                                                                                                                          
  Yes                                              2.57    0.65                4.49              0.01   1.48    0.08    2.87   0.04   1.09    0.35    1.83   0.00
  No                                               Ref                                                  Ref                           Ref                     

β (Beta coefficient) was derived using multiple linear regression analyses after adjusting for all covariates (sociodemographic characteristics and socioeconomic status of informal caregivers, relationship with PWD, PWD's current living status, availability of domestic helper and attending formal training on caregiving).

The Singapore-Cambridge General Certificate of Education Advanced Level (A level); Singapore dollars (SGD); Positive Aspect of Caregiving (PAC), Persons with Dementia (PWD).

Discussion {#sec014}
==========

The present study aimed to explore the different factors associated with PAC among primary informal caregivers providing care to PWD in Singapore. Similar to the study by Tarlow et al. \[[@pone.0237677.ref028]\], the present study confirmed that the 2-factor structure comprising 'Self-Affirmation' and 'Outlook on Life' of the 9-item PAC was applicable to informal caregivers of PWD in Singapore.

Several studies \[[@pone.0237677.ref038]--[@pone.0237677.ref040]\] have reported the disadvantages that caregivers with lower education face such as inability to regulate negative emotions or stress, formulate coping strategies, finding available resources and getting easily depressed. However, the present study found that informal caregivers with lower education reported higher PAC and better 'Outlook on Life' in their caregiving roles. Similarly, other studies \[[@pone.0237677.ref041], [@pone.0237677.ref042]\] have suggested that caregivers with lower education are positively associated with a lower caregiving burden due to a more simplistic mind-set or lifestyle as compared to those with a higher academic multitasking lifestyle. In addition, with a simple daily life, the need for caregivers to sacrifice their daily habits is less likely which unfortunately often occurs in dementia caregiving \[[@pone.0237677.ref041]\].

Cultural differences often influence the relationships between caregivers' caregiving experiences and their roles. Current findings showed that Malay informal caregivers were more likely to have a positive perception of caregiving experiences as compared to informal caregivers belonging to other ethnicities. One possible explanation could be related to cultural and religious beliefs that are more strongly valued among Malay informal caregivers. In Singapore, majority of the Malay population are predominantly Muslim, hence established Islamic ethics and practices are dominant in this group \[[@pone.0237677.ref043], [@pone.0237677.ref044]\]. Historically in the Islamic teaching, suffering, illness and challenges are perceived as trials from God by which one's sins are removed if endured with patience and resilience \[[@pone.0237677.ref045]\]. In addition, caring for older adults, not just parents is also considered a religious and moral obligation in the Muslim community \[[@pone.0237677.ref046]\].

On the basis of previous research \[[@pone.0237677.ref047]--[@pone.0237677.ref050]\], the present study had anticipated that immediate family caregivers (e.g., adult- child or spouse) would report lower PAC as compared to distant family caregivers (e.g., siblings, nephews, niece, etc.). Reasons for such differences include immediate family caregivers experiencing a higher level of emotional responsibility (e.g. sense of guilt and social pressure), psychological distress and stronger tradition (e.g., filial piety) among collectivist societies \[[@pone.0237677.ref051], [@pone.0237677.ref052]\]. However, no significant associations were found between PAC and the informal caregivers' relationship status with PWD in the present study.

Current findings also show that informal caregivers who attended formal training in caregiving reported high levels of PAC and both factors ('Self-Affirmation' and 'Outlook on Life'). In the early stages, families or caregivers of PWD are often unprepared to handle the challenges such as decision making, managing the level of care, communicating effectively that commonly follows after the person has been a diagnosed to have dementia \[[@pone.0237677.ref053]\]. Caregivers lack of understanding, poor access to information and available support causes knowledge gap which affects and delays both caregiver and PWD's adjustment to the diagnosis \[[@pone.0237677.ref011], [@pone.0237677.ref053]\]. This result in caregivers having a harder time in making sense of the changes the PWD is experiencing \[[@pone.0237677.ref011]\]. Hence, training programs, interventions and information can contribute to a better caregiving experience, quality of life and mental wellbeing for caregivers and even decrease the risk of early institutionalization for the PWD \[[@pone.0237677.ref054]\]. The findings of the present study support the notion that formal training for informal caregivers may play a crucial role in PAC.

Limitations {#sec015}
-----------

There are some limitations in this study. Firstly, the study was limited to informal caregivers of patients who attended outpatient clinics, hence the findings cannot be generalised to all informal caregivers of PWD in the community. Secondly, clinical status of PWD (e.g., stages or severity of dementia, behavioural problems) was not collected, which could affect caregiver's burden. Thus, we were not able to determine if PAC is dependent on the different stages of caregiving or on the severity of dementia that informal caregivers may experience throughout their caregiving journey. Lastly, as the questionnaire was interviewer- administered, informal caregivers might have been influenced by social desirability bias in an effort to be viewed favourably.

Conclusion {#sec016}
==========

In conclusion, the present study confirmed that the PAC scale had the same 2-factor structure among informal caregivers of PWD in Singapore as proposed by Tarlow et al. \[[@pone.0237677.ref028]\]. Results demonstrated that the 9-item PAC scale comprises two distinct components of caregiving experience: Self-Affirmation and Outlook on Life. Overall, our findings underscore the need for training and educational interventions in improving PAC levels for informal caregivers. An earlier study in Singapore established that a pilot mobile application based psycho-educational intervention, resulted in significant reduction in perceived burden, and distress while positive emotional outcomes improved among caregivers of PWDs \[[@pone.0237677.ref055]\]. Hence, it is possible that adopting more positive caregiving strategies and attending caregiver training or educational interventions can improve psychological well-being among caregivers.
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